We have studied three patients with features of Turner's syndrome, two with a 45,X/46,X,r(?) and the third with a 45,X/46,X,dic?(Y) karyotype. Because Turner's syndrome patients with a mosaic karyotype containing a Y chromosome are known to have a high risk of developing gonadal tumours, we used DNA analysis and in situ hybridisation with X and Y specific probes to identify the chromosomal origin of the rings and dicentric chromosomes in the three index patients. Both ring chromosomes were shown to be of X origin, while the dicentric was composed of Y chromosome material. We discuss the importance of using a combination of molecular and cytogenetic analyses in such cases.
Patients with mosaicism involving a Y chromosome are a clinically important subgroup because they have a 15 to 20% risk of developing gonadoblastoma or dysgerminoma2; these tumours rarely occur in Turner's syndrome patients without a Y chromosome.3 Therefore, it is important to establish unequivocally the origin (X or Y) of marker chromosomes found in Turner's syndrome patients, something which is often difficult to achieve consistendy using conventional cytogenetic (G or GIl banding) methods. 4 5 The availability of X and Y specific DNA probes has made it possible by DNA and in situ hybridisation analyses to Results of chromosome analysis, DNA analysis, and in situ hybridisation (numbers of metaphases studied given in brackets). 
*The normal X acted as an internal control for X centromere specific signal.
tNormal 46,XY control slides were processed under the same experimental conditions in order to check the efficiency and specificity of the Y specific probes.
step followed by precipitation of diaminobenzidine onto an avidin-horseradish peroxidase complex in the presence of hydrogen peroxide. Southern blotting and hybridisation with Y84 and p75/79 showed that the Y specific 5-5 kb EcoRI fragment detected by Y84 and the 2-0 kb Y specific fragment detected by p75/79 are both absent in cases 1 and 3 but present in case 2 ( figs 2 and 3) .
Probes p75/79 and Y84 were hybridised to artificial mixtures of normal male and female DNA (results not shown). The Y specific 2-0 kb (p75/79) and 5 5 kb (Y84) fragments were visible, though faint, when male DNA comprised as little as 5% of the total mixture.
In situ hybridisation with probe pSV2X5 on cases 1 and 3 gave two discrete signals, one from the structurally normal X and the other from the ring chromosome. In situ hybridisation on case 2 with probes Y190 and Y84 showed two strong signals from the dic?(Y), both distally located (fig 1) . =normal showed specific hybridisation signals to both the small ring chromosomes and the normal X chromosomes, thus confirming that the small ring chromosome present in both of these patients is derived from the X chromosome.
The increased risk (15 to 20%) of gonadal malignancy in patients with 45,X/46,XY or 45,X/46,X, dic(Y) karyotypes is well documented,3 16 17 although the number of patients from which these risk estimates are derived is small. As it is known that the prevalence of tumours in patients with a 45,X cell line and a cell line with a structurally abnormal X is low,18 the results presented above indicate that case 2 has an increased risk of developing gonadoblastoma or dysgerminoma, while cases 1 and 3 have a low risk of developing these tumours.
In conclusion, using a combination of conventional cytogenetic methods, in situ hybridisation, and DNA analysis, we have unequivocally established the origin (X or Y) of the ring and dicentric chromosomes in each of our three cases and have been able to assign a low risk (cases 1 and 3) or an increased risk (case 2) of malignancy to each patient. We advocate that such molecular studies are undertaken in similar cases as an aid to the clinical management of these patients.
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